Abstract: This study examines the differences between Scopus and Web of Science in the citation counting, citation ranking, and h-index of 22 top human-computer interaction (HCI) researchers from EQUATOR-a large British Interdisciplinary Research Collaboration project. Results indicate that Scopus provides significantly more coverage of HCI literature than Web of Science, primarily due to coverage of relevant ACM and IEEE peer-reviewed conference proceedings. No significant differences exist between the two databases if citations in journals only are compared. Although broader coverage of the literature does not significantly alter the relative citation ranking of individual researchers, Scopus helps distinguish between the researchers in a more nuanced fashion than Web of Science in both citation counting and h-index. Scopus also generates significantly different maps of citation networks of individual scholars than those generated by Web of Science. The study also presents a comparison of h-index scores based on Google Scholar with those based on the union of Scopus and Web of Science. The study concludes that Scopus can be used as a sole data source for citation-based research and evaluation in HCI, especially if citations in conference proceedings are sought and that h scores should be manually calculated instead of relying on system calculations.
INTRODUCTION
Citation analysis-i.e., the analysis of data derived from references cited in footnotes or bibliographies of scholarly publications-is a powerful and popular method of examining and mapping the intellectual impact of scientists, projects, journals, disciplines, and nations (Borgman, 1990; Garfield, value and necessity of using multiple citation sources for examining and mapping the intellectual impact of research; and (3) the appropriateness of using Scopus as an alternative source of citations to Web of Science. These three issues are raised primarily because of the considerably broader literature coverage in Scopus (over 15,000 "peer-reviewed" titles, including more than 1,000 Open Access journals, 500 conference proceedings, and 600 trade publications going back to 1996) than that of Web of Science (approximately 9,000 scholarly journals and a significant number of conference proceedings and books in series); users of citations for research evaluation want to know what are the effects of this broader coverage on evaluation results, how significant are the effects of this broader coverage, and what characterizes the sources exclusively covered by Scopus (in terms of impact, quality, and type of documents).
LITERATURE REVIEW
Studies that explored the differences between citation sources had different results. For example, Bauer and Bakkalbasi (2005) Web of Science, especially for relatively recent publications, but until Google Scholar provides a complete accounting of the material that it indexes and how often that index is updated, Google Scholar cannot be considered a true scholarly resource in the sense that Scopus and Web of Science are. Jacsó (2005) conducted several tests comparing Google Scholar, Scopus, and Web of Science, searching for documents citing (a) Eugene Garfield, (b) an article by Garfield published in 1955 in Science, (c) the journal Current Science, and (d) the 30 most-cited articles from Current Science. He found that coverage of Current Science by Google Scholar is "abysmal" and that there is considerable overlap between Scopus and Web of Science. He also found many unique documents in each source, pointing out that the majority of the unique items were relevant and substantial. Noruzi (2005) studied the citation counts in Google Scholar and Web of Science of 36 webometrics papers; in most cases, he found that Google Scholar provided higher citation counts than Web of Science. These findings were corroborated by the results of Vaughan and Shaw (2008) for information science. Bakkalbasi, Bauer, Glover, and Wang (2006) compared citation counts for articles from 11 oncology journals and 11 condensed matter physics journals published in 1993 and 2003. They found that for oncology in 1993, Web of Science returned the highest average number of citations (45.3), Scopus returned the highest average number of citations for oncology in 2003 (8.9) , and Web of Science returned the highest number of citations for condensed matter physics in 1993 and 2003 (22.5 and 3.9, respectively) . Their data showed a significant difference in the mean citation rates between all pairs of resources except between Google Scholar and Scopus for condensed matter physics in 2003. For articles published in 2003, Web of Science returned the largest amount of unique citing material for condensed matter physics and Google Scholar returned the most for oncology. The authors concluded that all three tools returned some unique material and that the question of which tool provided the most complete set of citing literature might depend on the subject and publication year of a given article. In four science disciplines, Kousha and Thelwall (2006) found that the overlap of citing documents between Google Scholar and Web of Science varies from one field to another and, in some cases, such as chemistry, it is relatively low (33%). Norris and Oppenheim (2007) used all but 720 of the journal articles submitted for the purpose of the 2001 Research Assessment Exercise in the social sciences (n=33,533), as well as the list of 2,800 journals indexed in the International Bibliography of the Social Sciences, to assess the coverage of four data sources (CSA Illumina, Google Scholar, Scopus, and Web of Science). They found that Scopus provides the best coverage of social science literature from among these data sources and concluded that Scopus could be used as an alternative to Web of Science as a tool to evaluate research impact in the social sciences. Bar-Ilan (2006) carried out an ego-centric citation and reference analysis of the works of the mathematician and computer scientist, Michael O. Rabin, utilizing and comparing Citeseer, Google Scholar, and Web of Science. She found that the different collection and indexing policies of the different data sources lead to considerably different results. In another study, Bar-Ilan, Levene, and Lin (2007) compared the rankings of the publications of 22 highly-cited Israeli researchers as measured by the citation counts in Google Scholar, Scopus, and Web of Science. The results showed high similarity between Scopus and Web of Science and lower similarities between Google Scholar and the other databases. More recently, Bar-Ilan (2008) compared the h scores (see below) of a list of 40 highly-cited Israeli researchers based on citation counts from Google Scholar, Scopus, and Web of Science. In several cases, she found that the results obtained through Google Scholar were considerably different from those in Scopus and Web of Science, primarily due to citations covered in non-journal items. Meho and Yang (2007) used citations to more than 1,400 works by 25 library and information science faculty to examine the effects of additionally using Scopus and Google Scholar on the citation counts and rankings of these faculty as measured by Web of Science. The study found that the addition of Scopus citations to those of Web of Science significantly altered the relative ranking of those faculty in the middle of the rankings. The study also found that Google Scholar stands out in its coverage of conference proceedings as well as international, non-English language journals. According to the authors, the use of Scopus and Google Scholar, in addition to Web of Science, reveals a more comprehensive and complete picture of the extent of the scholarly relationship between library and information science and other fields.
In addition to the above studies, there are several papers that focused on the variations in coverage, user friendliness, and other advantages and disadvantages of Google Scholar, Scopus, and/or Web of Science, most recently: Falagas, et al (2008) , Golderman and Connolly (2007) , and Goodman and Deis (2007) . These papers and the studies reviewed suggest that the question of whether to use Scopus and/or Web of Science as part of a research assessment exercise might be domain-dependent and that more in-depth studies are needed to verify the strengths and limitations of each data source.
RESEARCH PROBLEM
Building on previous research, this study examines the differences in coverage between Scopus and Web of Science for the particular domain of human-computer interaction (HCI). HCI, which intersects both the human and computer sciences, is concerned with "designing interactive products to support the way people communicate and interact in their everyday and working lives" (Sharp, Rogers, & Preece, 2007, p. 8) and "with the study of major phenomena surrounding them" (Hewett et al, 1992, p. 5) .
It should be emphasized here that HCI is synonymous with CHI (computer-human interaction), a term or acronym that was essentially used in the U.S. Researchers and practitioners more generally and internationally now refer to the domain as HCI (see Grudin, 2008) . According to Dillon (1995) and Valero and Monk (1998) , HCI emerged from a supporting base of several disciplines, including, computer science, information systems, cognitive and organizational psychology, and human factors.
Shneiderman and Lewis (1993) indicated major influences by business, education, and library and information science departments too. Given this broad base and the diversity of places where HCI researchers publish, it could be that there are marked differences in coverage of HCI citation literature between Scopus and Web of Science. To investigate if this is the case, we look at the differences between the two databases for the citation counting, citation ranking, and h-index scores of 22 top HCI researchers from a large British Interdisciplinary Research Collaboration project, called EQUATOR. More specifically, the study addresses three questions:
How do the two databases compare in their coverage of HCI literature and the literature that cites it, and what are the reasons for the differences?
What impact do the differences in coverage between the two databases have on the citation counting, citation ranking, and h-index scores of individual HCI researchers?
Should one or both databases be used for determining the citation counting, citations ranking, and h-index scores of HCI researchers?
The h-index, a relatively new bibliometric measure, was developed by physicist Jorge Hirsch (2005) to quantify the impact of individual scientist's research output and correct for various perceived deficiencies of citation counting and ranking methods. Unlike citation counting and ranking, which can be easily influenced by one or very few highly cited papers or by the number of papers a scientist has published regardless of their quality, the h-index takes into account both the quantity and "quality" (or impact) of publications and helps to identify distinguished scientists who publish a considerable number of highly cited papers. The formula for the h-index is simple: A scientist has an index h if h of his or her papers have at least h citations each. That is to say, a scientist with an h-index of 10 has published 10 works that have each attracted at least 10 citations. Papers with fewer than 10 citations don't count. Like any other citation-based measure, the h-index has several weaknesses, perhaps most importantly is the fact that it does not take into account the total number of citations an author has accumulated. It also cannot be used to make cross-disciplinary comparisons. For example, many physicists can and have achieved an h score of 50 or more (Hirsch, 2005) , whereas in such fields as library and information science (LIS) very few have reached the score of 15 based on data from Web of Science (Cronin & Meho, 2006; Oppenheim, 2007) . For more on the h-index and the various models used to improve it, see Bar- Bornmann, Mutz, and Daniel (2008) , and Jin, Liang, and Rousseau (2007) .
Unlike previous h-index studies, which exclusively relied on h scores computed by the database system, the current study calculates, compares, and uses two types of h scores: system count and manual count. In the system-based counting method, h scores are determined by identifying all papers indexed in a database for an author and then using the "Citation tracker" and "Citation Report" analytical tools in Scopus and Web of Science, respectively, to calculate the h scores. In this method, the h scores will not take into account an author's cited works that are not covered by the database. In contrast to the systembased h-index count, in the manually-based counting method, h scores are calculated by identifying the citation count of each work by an author regardless of whether the work is indexed in a database. This is followed by ranking the works by most cited first, then counting down until the number of times cited equals or is less by one than the number of cited works. To our knowledge, very few studies have compared these two types of counting methods (e.g., Cronin & Meho, 2006) . Similarly, very few studies have compared Scopus and Web of Science in terms of author h-index (e.g., Bar-Ilan, 2008b; Sanderson, in press).
Answering the abovementioned research questions and examining the differences between system-based and manually-based h-index scores are important because it will allow us to more reliably rate Scopus as a data source against Web of Science. If differences are found between domains, people who use citation analysis for research evaluation and other purposes will need to justify their choice of database. Simply claiming that Web of Science is the established source will no longer be sufficient.
Moreover, because citation-based metrics (e.g., citation counting or ranking, citations per paper, journal impact factors, and h-index) are often used in research evaluation, literature mapping, and research policy making, as well as in hiring, promotion and tenure, salary raise, and research grants decisions, it is important to determine whether citation searching in HCI and beyond should be extended to both Scopus and Web of Science or limited to one of them.
STUDY SAMPLE
In order to examine the differences between Scopus and Web of Science in the citation counting, citation ranking, and h-index scores of HCI researchers, we used a sample of 22 top scholars ( In total, the 22 researchers included in this study had published or produced (through December 2007) 1,440 works (excluding meeting abstracts, presentations, book reviews, and 1-2 page-long editorials), which consisted of 967 (67%) conference/workshop papers; 348 (24%) journal/review articles, including cited magazine articles; 49 (3.5%) book chapters; 25 (2%) edited books and conference proceedings; 22 (1.5%) dissertations; 18 (1%) published and/or cited technical reports; and 11 (1%) books. Of these 1,440 unique items, 594 (41%) are covered by Scopus and 296 (21%) by Web of Science.
Merging the results from both databases increases the number of covered items to 647 (45%). Further examination of the results shows that Scopus covers 39% of all conference papers and 61% of all journal articles published by the researchers, in comparison to Web of Science's 11% and 54%, respectively.
Although the 22 researchers were not selected randomly, it should be emphasized that when forming the EQUATOR research team, considerable attention was paid to representation by distinguished scholars who represented the primary HCI research areas, including computer science, engineering, and psychology, among others. Table 1 provides the name, the year the doctoral degree was earned, the name of the university granting the doctoral degree, and the academic/disciplinary background of the 22 researchers constituting the study sample. While we do not claim that our findings can be generalized to the whole of the HCI community, especially because American and European research focuses on information technology and people may differ in important ways (see Galliers & Whitley, 2002) , we believe that our sample provides valuable information regarding the differences between Scopus and Web of Science and whether one or both databases should be used in citation-based research and evaluation in HCI.
DATA COLLECTION
In Scopus, we used three searching methods to determine the researchers' h scores and their total citation counts: Author Search, the "More" tab, and exact match. In the first method, we identified for each individual researcher all his or her publications in the database and recorded and retrieved all the citations to these publications as automatically generated by the database. In the second method, we used the "More" searching/browsing feature to display, select, and collect citation data to items not found through or covered by the Author Search method (examples of these items are books, chapters in books, technical reports, dissertations, and journal articles and conference papers not indexed by the database). In the exact match search method, we used the title of an item as a search statement (e.g., The HumanComputer Interaction Handbook) and tried to locate an exact match in the cited "References" field of the indexed records. In cases where the title was too short or ambiguous to refer to the item in question, we used additional information as keywords (e.g., the first author's last name) to ensure that we retrieved only relevant citations. In cases where the title was too long, we used the first few words of the title because utilizing all the words in a long title may increase the possibility of missing some relevant citations due to typing or indexing errors. The "exact match" search method was most practical for authors with common last names (e.g., B. Brown, H. Muller, and A. Schmidt), whereas the combination of Author and "More" search methods was more practical for authors with less common last names. In Web of Science, we used the "Cited Reference Search" method to identify both citations to all 1,440 items in our sample and the researchers' h scores. When necessary, we used different permutations and search strategies to ensure that we captured all relevant citations.
An important consideration in HCI, especially with regard to calculating the h-index, is the multiple manifestations of a work, i.e., its publication in several venues (e.g., technical reports, conference proceedings, journals, collections). In this study, we treated two different versions of works with the exact same title as one item, especially when they were produced and/or published within one year from each other; on average, there were approximately two such cases per researcher. The implications of multiple manifestations of a work for citation analysis are discussed extensively in BarIlan (2006) .
To carry out the study, we requested from and were provided with the complete lists of publications for our sample of 22 researchers. Although the lists seemed to be complete, we examined them with searches in several online databases/sources with extensive coverage of HCI literature (e.g., ACM Digital Library, Ei Compendex, IEEE Xplore, Inside Conferences, INSPEC, SpringerLink, Pascal, PsycINFO, Scopus, and Web of Science, as well as Google Scholar and WorldCat). This check identified 71 works that were cited (in some cases over 10 times) but were missing from the lists of publications that were provided (e.g., short conference papers, articles in professional magazines, and technical reports).
The check also identified 45 citation errors (mostly in the title field, followed by author, and publication year). The use of complete and accurate publication lists helped ensure that we conducted complete citation searching and generated accurate citation counts and h scores. The importance and value of the use of publication lists in citation analysis is well described in Jacsó (2006) who shows that citation counts can be considerably deflated because citations to a work or an author are not grouped together automatically.
The data were collected twice-in March 2007 and again in February 2008 to ensure accuracy and currency. The citations were entered into an Excel spreadsheet and Access database and were coded by first author, source (e.g., journal and conference name), document type (e.g., journal article, review article, conference paper), reference type (e.g., journal vs. conference proceeding), publication year, language, institutional affiliation of the correspondence author, and country of the correspondence author, as well as the source used to identify the citation. Virtually all citations were from refereed sources. 
RESULTS AND DISCUSSION
The results of this study are presented and discussed in four sections: (1) the differences between Scopus and Web of Science in their coverage of the citing literature and the reasons for these differences;
(2) the impact of differences in coverage of the citing literature on citation counting, citation ranking, and h-index scores of HCI researchers and the wisdom and value of using both databases for these purposes; (3) the differences between Google Scholar and the union of Scopus and Web of Science in terms of h scores and the reasons for these differences; and (4) conclusions and implications. Because Scopus and Web of Science provide different citation coverage periods, we limited the analysis to citations from years common to both databases, i.e., 1996 on-there were 255 citations from the pre-1996 period, all found in Web of Science.
Differences in Coverage of Citing Literature
Our results show that, in total, the 22 sample members have been cited in 7,439 different documents published between 1996 and 2007. Of these, Scopus covers 6,919 (93%) whereas Web of Science covers 4,011 (54%) (see Figure 1) . A principal reason why Scopus finds significantly more citations than Web of Science is due to its coverage of significantly more citing conference proceedings: 775 in comparison to 340, respectively (see Figure 2 and, for more detail, Table 2 ). The impact of wider coverage of conference proceedings by Scopus on the citation results in this study is further evidenced by the considerably high number of unique citations found in conference proceedings in comparison to citations found in journals. Approximately 76% (2,596) of all citations found in conference proceedings were unique to a single database in comparison to 34% (1,352) in the case of citations in journals (see Table 3 ). Similar conclusions were drawn when comparing overlap in citations in conference proceedings with those in journals (see Table 4 ). The prominence of conference proceedings as a major source of citations in HCI should not be surprising here, especially because of the close ties between the domain and computer science, a field that considers peer-reviewed conference proceedings as important if not more important than scholarly journals (see Bar-Ilan, 2008b; Goodrum, McCain, Lawrence, & Giles, 2001; Moed & Visser, 2007) . While these findings suggest that, for HCI, more valid citation analyses are likely to be obtained through using Scopus than Web of Science, it is important to emphasize that wider coverage is not necessarily better because it may mean coverage of lower quality publications. It is often argued in academic circles that citations in high quality publications and/or from prominent authors and institutions carry more weight or are more valuable than citations found in low impact publications, and, therefore, sources of citations should be examined in order to assess the true value of the citations, especially when used in an evaluation exercise (see Neary, Mirrlees, & Tirole, 2003; Palacios-Huerta & Volij, 2004; Pinski & Narin, 1976) . Given both the fact that Web of Science is the more well established citation database and the claim that it covers only or mainly high impact journals, we decided to assess the status of the sources in which Scopus's citations were found. We focused on the top 20 citing journals and 20 3,491 (47%) 3,428 (46%)
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Web of Science n=4,011 (54%) conference proceedings. Our assumption is that the top citing journals and conference proceedings are the most important channels of scholarly communication in a given domain and, therefore, it is expected that these journals and conference proceedings are being indexed in citation databases. This assumption is actually one of the main criteria for journal selection in Web of Science (Ball & Tunger, 2006; Testa, 2004) .
Figure 2. Number of citing journals and conference proceedings by data source
Our results show that Scopus covers all of the top 22 citing journals and 20 conference proceedings, in comparison to 19 journals and eight conference proceedings in the case of Web of Science; we used 22 journals instead of 20 because of a tie at rank 20 (see Table 5 ). These 42 journals and conference proceedings represent 2% of all citing sources and account for 30% of all citations of the study sample in both databases. literatures that are widely known to publish papers of "sufficiently high level of quality" and those that are "seriously refereed" (Moed & Visser, 2007, p. vi) . Table 5 and below for other examples).
To investigate whether Web of Science covers any high impact, frequently citing journals and conference proceedings not indexed in Scopus, we analyzed the 520 citations found exclusively in Web of Science. Results showed that 322 (62%) of these citations were in sources covered by Scopus, such as The effects of our findings on citation counting, citation ranking, and h-index scores of HCI scholars are discussed below. Because Scopus's coverage of HCI research and the literature that cites it is significantly higher than that of Web of Science, the discussion concentrates on the wisdom, necessity, and/or value of using Web of Science as an additional source of citation data. This decision was additionally driven by the fact that Scopus indexes all of the top citing publications found in Web of Science, as well as several key, high-impact HCI journals and conference proceedings that were not found in Web of Science.
Differences in Citation Counting, Citation Ranking, and h-Index
Given that Scopus covers 93% of all citations in comparison to Web of Science's 54%, it was not surprising to find that Scopus identifies significantly higher citation counts for all 22 researchers than Web of Science does, with considerable variations from one researcher to the other (ranging from a low 55% increase/difference to a high 140%). Despite this, results show that both databases produce very similar citation rankings of the 22 researchers (Spearman rank order correlation coefficient for the two rankings=0.970) (see Table 6 ). Results also show that the addition of citations from one database to those of the other does not significantly change the rankings. These findings suggest that the selection and use of a particular citation database will depend on the purpose of a study. If the purpose is only to compare the ranking of HCI scholars, then either database can be used, with Web of Science being the choice if citations prior to 1996, the period Scopus does not cover, are sought. If citation counts are sought in addition to h scores, then Scopus is preferable since it will identify more complete citation data. In the latter case, Web of Science can be used as an additional data source to account for pre-1996 citations, if needed.
While the selection of a database for a citation ranking study of HCI researchers has no bearing on rankings, a more complete citation count of individual HCI researchers, as found in Scopus, has significant implications on mapping the scholarly/scientific impact of these researchers. For example, looking at the results of the top three cited researchers (Rogers, Benford, and Rodden), it was found that there are significant differences between Scopus and Web of Science in terms of the identity of the top five citing authors, journals/conferences, universities, and countries. In all but three instances, the top five in Scopus varied significantly from the top five in Web of Science (see Table 7 ).
Regarding the h-index, as mentioned earlier, we generated two sets of h scores in each database for each researcher: one that is calculated by the database system (we called this, system count) and another based on citation searches of individual works (we called this, manual count). We also generated a system count and a manual count of h scores based on the union of data from both databases; this was done in order to assess the value and necessity of using multiple data sources in calculating h scores. Our results show that manually-based h counts in both Scopus and Web of Science generate significantly higher h scores of individual researchers than system-based h counts (see Table 8 ). This was not surprising because by definition manual h scores will always be equal or greater than the system count. This is so because the former takes into account all works produced or published by the researchers (in this case 1,440 journal articles, conference papers, book chapters, and so on) whereas the latter relies on only those items covered or indexed by the databases (in this case 647 or 45% of the 1,440 works produced/published by the researchers). These findings suggest that databases relied on to automatically calculate h scores must be used and interpreted with extreme caution (see Figure 3 and, for more detail, Table 8 ), particularly because the differences in the two counting methods vary significantly from one researcher to the other (from a low 50% to a high 200%). These major differences between the two counting methods imply that even when comparing researchers from the same domain, one should use the manually-based count method rather than the system-based count method for calculating h scores. Our results additionally show that Scopus not only generates significantly higher h scores than Web of Science (regardless of the counting method used-system or manual), but Scopus also differentiates between the researchers in a more nuanced fashion as illustrated in the difference between top ranked and bottom ranked (variance in Web of Science equals 11 in comparison to 16 in Scopus).
Results also show that the addition of citations from Web of Science to those of Scopus does not significantly alter the h scores or rankings of the researchers, implying that it would be unnecessary to use both databases to generate h scores of HCI researchers. This is an important finding particularly because it is extremely tedious and labor-intensive to generate h scores based on the union of citations from two databases.
In summary, our findings suggest that broader coverage of literature by citation databases does make a significant difference on citation counts, citation mapping (as illustrated with the examples provided in Table 7 ), and h scores of individual researchers in HCI. Future research should explore whether this is true in other domains.
Comparison with Google Scholar
Given the growing popularity of Google Scholar as a citation analysis tool (e.g., In this study, results showed a very significant correlation between the h-index ranking in Google Scholar with that of the union of Scopus and Web of Science-Spearman rank order correlation coefficient for the two rankings being 0.960 (see Table 9 ). The main difference between the two rankings is that Google Scholar helps distinguish between the researchers in a more nuanced fashion than the union of Scopus and Web of Science, as evidenced by the larger variance between top ranked and bottom ranked researchers (30 in comparison to 18, respectively). This was not surprising because, unlike Scopus and Web of Science which cover only journal items and conference papers, Google Scholar additionally covers books, book chapters, dissertations, theses, reports, and conference workshops and presentations, among others, without any geographic or linguistic limitations. According to Meho and Yang (2007) , approximately one-fourth of all Google Scholar citations in the field of library and information science come from these latter types of sources and nearly one-fourth of Google Scholar's citations are identified through full-text documents made available online by their authors (i.e., self-archived) rather than from official sources. It is these sources of citations that contribute to the large discrepancy in h scores between Google Scholar and the union of Scopus and Web of Science. It is also these same sources that one must pay attention to when interpreting Google Scholar-based h scores because their quality is not the same as the quality of journals and conferences covered by the commercial citation databases.
CONCLUSIONS AND IMPLICATIONS
This study shows that, in HCI, conference proceedings constitute, along with journals, a major Today, there are many other databases to choose from as sources of citation data. A challenge is to systematically explore these data sources and to determine which one(s) are better for what research domains. This is very important to emphasize because identifying citation counts and calculating h scores using data from two or more databases can be quite labor-intensive and, in many cases, unnecessary. Still, the use of appropriate data sources and methodologies is necessary to generate valid and reliable results and make accurate or more informed research assessments.
Moreover, regardless of which citation database(s) or data source(s) are used, the principles of bibliometrics research should be observed (see Weingart, 2005) : (1) it has to be applied by professional people with theoretical understanding and thorough technical knowledge of the databases, retrieval languages, and the abbreviations, concepts, and/or terminologies of the domain under investigation; (2) it should only be used in accordance with the established principles of "best practice" of professional bibliometrics as described by van Raan (1996) ; and (3) it should only be applied in conjunction with qualitative peer review.
The emergence of Scopus, Google Scholar, and dozens of citation-enhanced databases (see Ballard & Henry, 2006; Golderman & Connolly, 2007; Roth, 2005) will help provide better services from the producers of these databases as they compete for clients and market share. Such competition will compel database producers to pay more attention towards providing higher quality data in the form of clean and correct citations, and more complete literature coverage. As far as Web of Science is concerned, if it were to improve its literature coverage of HCI, this study recommends that it indexes those highimpact journals and conference proceedings identified in this study (see Table 5 ). 
